Job Complexity and Cognitive Performance in Bank Personnel
Performance on visuospatial skills associated with specialized function of the right hemisphere has been shown to predict success in combat pilots (Gordon et al, 1981) . The notion that visuospatial functions might be better performed by artists, and verbal functions might be better performed by lawyers is generally borne out in testing (Arndt and Berger, 1978) Thinking processes associated with the right hemisphere are characterized as "diffuse" (Semmes, 1968) , "global" and "parallel" (Cohen, 1973) .
We have hypothesized that for the business world, such broad thinking would be associated with jobs that are comprised of interconnected duties or tasks.
"Interconnectedness" implies that performance of one task that influences or is mutually dependent upon performance of another task. A "global thinking style" should be useful for keeping track of many different projects and ideas, as well as their mutual interactions, at one time. To test this hypothesis, an objective scale of job complexity was developed (Charns and Schaeffer, 1983 ) to which assessment of cognitive abilities ) may be compared. Individuals who hold the most complex jobs would be expected to have greater ability in tasks associated with the right hemisphere, such as 3-dimensional perception and other spatial manipulations. Their particular duties should have less importance, theoretically, than the number and complexity of these duties. Exceptions would be specialized jobs such as sculptors, jet pilots, and perhaps computer programmers, because the cognitive skill neded for the type of job is likely to confound the complexity issue.
For this study, it was convenient to select the Human Resources Department of a local bank in which there were clerical staff and secretaries as well as middle managers. An overall bias toward left hemisphere, verbal/ sequential functioning might be expected in the department as a whole, but the more complex jobs should be held by individuals who have greater visuospatial ability. The tests were administered in a fixed order alternating according to factor type. The following is a description of the tests in the order presented:
Method
(1) Serial Sounds: A total of 12 sequences of 4, 5, 6 and 7 familiar sounds (e.g., baby, bugle, rooster, bird, telephone, etc.) were played from a pre-recorded tape. The subject's task was to write the items in the same sequential order. The onsets of each sound in the sequence were spaced at 2-second intervals. The subject waited for a start signal at the end of the sequence before the answer.
Scoring was based on the number of items correctly reported in sequence whether or not the whole sequence was correct.
(2) Localization: A photographic slide containing a black "x" within a black frame on a white background was flashed on a screen for 3 seconds. The subject had a similar frame on the answer sheet and marked with a pencil the location of the "x" within it. There were 24 slides arranged in pseudorandom order counterbalanced such that the same number of "x's" appeared in each of the four quadrants.
Subject's score was the total error in millimeters accumulated over all trials. (This was the only test in which a high score represented a poor performance).
(3) Serial Numbers: A total of 9 sequences of 4, 5,...9 single digit numbers were presented at a rate of 1 per second. At the end of each sequence the subject was required to write the sequence in the same order as presented. The scoring was the same as Serial Sounds in which partial credit was given to correct fragments of sequences even if the whole sequence was not correct.
(4) Orientation: (Adapted from Shepard and Metzler, 1971) . The stimulus was a slide of 3, three-dimensional, S-shaped constructions of 10 stacked cubes. Two constructions were identical but rotated in space around a vertical axis. The third was the same as the other two but appeared as the mirror image. The subject was given 15 seconds to select the two constructions that were alike. There were 24 trials. , ■ (5) Word Production, Letters: The subject was given one minute to write as many words as possible, beginning with a given letter of the alphabet. The subject's score was the total of three attempts, each time with a different letter.
(6) Word Production, Categories: The subject listed as many animal and food names as possible. One minute was allowed for each category.
The subject's score was the total of the two categories.
(7) Form Completion (Closure Speed): (Adapted from Thurstone and Jeffreys, 1966; French, Ekstrom, and Price, 1963) . The stimulus was a slide containing 6 incomplete silhouette drawings of common objects or scenes appearing white on a blue background. The items were selected from two similar tests and chosen to be as culturefree as possible. The task was to identify and describe, in a word or two, each of the 6 drawings. Forty-five seconds were allowed for each slide and answers were written on special answer sheets. Six slides were presented for a total of 36 items. Job Description and Job Analyses. In order to determine the number of elements contained in a specific job and the nature (and number) of interconnections between the elements, the following steps were taken:
(1) Job Description Rating: A job description was first obtained for each employee from the supervisor. In an interview, this supervisor defined the various elements that make up a particular job, e.g., among the elements in combat piloting are (a) attaining proper altitude, and (b) attaining proper air speed. The supervisor was then asked to rate each job element on its importance within the total job using a scale of 1 to 7 (1= of minor importance to job; 7 = of extreme importance to job). A standardized description sheet was used (see Appendix A).
(2) Supervisors were then asked to fill in a triangular matrix (see Appendix B) defining the "interconnections" between job elements.
Interconnections were defined as: 0 = No connection between job elements; i.e.. Element X has no effect on performing Element Y. (3) Performance Rating: In the final step, the supervisors were asked to rate the job holder's performance for each element. This was accomplished by placing an "x" along a line in the location that best described performance. End points of the line were defined as "Worst Possible Performance" and "Best Possible Performance."
A score was obtained by measuring the distance in cm. from the left endpoint. (see Appendix C). An overall performance rating was then obtained for the job as a whole using the same line scale.
Measures
Two types of complexity measures were developed from the job description data obtained from supervisors. The first type was job scope, computed as the number of elements per job. The second type was interconnectedness, for which there were the different degrees described above:
"simultaneous", "sequential", and "reciprocal," as well as "none" (no interconnections). It was intended that the number of higher order interconnections between elements would provide a first approximation to the actual job complexity. The more elements, the larger the job; but also the greater the degree of interconnectedness, the more complex the job. The variables, then, were the numbers of Simultaneous, Reciprocal, Sequential and Null connections. To get an ICCE the 4 highest ratios were averaged and compared to a similar average ratio for all the elements together. An ICCE of 1.0 would by "perfect" homogeneity-the 4 most complex elements are just as complex as the rest. Jobs in which some of the elements were highly complex would have ratios greater than 1.0.
Finally, none of the above measures account for the fact that some elements are more important for job performance than other elements as determined by supervisor ratings. Accordingly, an Index of Complexity for Important Elements (ICIE) was calculated in the same way as the ICCE except that the average of the 4 most important elements were taken as the numerator of the Index ratio rather than the 4 most complex. The 2 indices would be identical if the most important elements were also the most complex. There is also the possibility that the Index of Complexity for Important Elements could be less than 1.0.
Results
Visuospatial skill is positively related to job scope --the total number of job elements -of the job (r = 0.49, p<0.05) (See Table 1 ). This means that job holders with the highest ability to perceive and remember points in space, visualize in 3-dimensions, and imagine completed shapes were also those that had acquired the jobs with the greatest number of different tasks. By contrast, verbal/sequential skills were not related to the number of job elements (r = 0.02). In other words, job holders had attained more complex jobs whether or not they were verbally fluent or had good sequential memories for sounds or numbers.
--Place Table 1 Table   2 ) The correlations between visuospatial skills and the number of Null interconnections averaged about -0.12. This means that for the most important elements of the job, the relationship between visuospatial skills and complexity is even stronger than for the measures of complexity of the job as a whole. For all these connections, the correlations with the verbal/sequential skills were still small.
--Place Table 2 A second possibility cannot be ruled out. More individuals who already had preference for right hemisphere skills could have been attracted to the more managerial positions or complex job duties. In other words, it is possible there was a self selection process. However, by whatever method --undoubtedly subjective ~ the persons most skilled in locating points in space or imagining objects in three dimensions were hired, promoted or chose jobs requiring many different tasks, especially those that were mutually interactive.
At first glance, it would seem unusual for an employer to hire or promote someone based on their better ability to visualize cube configurations than to remember sequences. A closer look at the theoretical basis of such a decision lends some support to the idea. The results of this study suggest that the common factor of performing well both on visuospatial tasks and in complex jobs is that both require specialized cognitive functioning associated with the right cerebral hemisphere. The positive correlations between the cogni-tive functions and job complexity are the first step in validating the use of a cognitive profile for management decisions in efficacious placement of employees.
The missing element in this study is further validation by performance ratings. The difficulty seemed to be in the range of scores. Most subjects were rated in the upper third of the performance scale; the lowest was at the 60% line. Given this restricted range, statistical analyses are less likely to detect significant relationships which might be evident over a broader spectrum of performance ratings. As it turned out, the person with the greatest mismatch between cognitive profile and job complexity received the second lowest performance rating. The highest rated persons did not necessarily have the best cognitive/complexity match, however; nor did other lowrated individuals have serious mismatches. Another statistical limitation concerns the small number of subjects at the extremes of performance ratings.
Further studies of this kind will augment the sample size and increase the power of significance tests. Finally, the performance appraisals undoubtedly are based on a number of personality factors, which would be unrelated to the complexity assessed by our techniques. Again, with relatively few subjects in this study, it is not too surprising those data were not more contributory.
The concept of "hemisphericity" has become popular in some circles.
Individuals are defined along a continuum from favoring verbal/sequential skills normally associated with the left hemisphere to visuospatial skills normally associated with the right hemisphere. The popularity stems from the idea that a person who is "right brained" -performs better on tasks associated with the right hemisphere --might be using only half of the brain.
Self-help courses thrive on the notion that such a person would be helped by training the other, presumably unused, side of the brain. Validation that "right brained" people use only the right brain, or that one brain half could 13 be trained, is simply lacking. Even studies which show that individuals such as artists, engineers, and lawyers do have specialized cognitive preferences, also demonstrate that there is no difference in asymmetry of electrical brain activation (Arndt and Berger, 1978; Dumas and Morgan, 1975) .
What, then, is valid about specialized brain skills and performance in daily endeavors? For one thing, there is face validity in the observations that those with good performance on visuospatial tasks are often artists, architects, and so forth, while those with good verbal skills are lawyers, accountants, and such. More specifically, studies have shown that good combat pilots do have the superior visuospatial skills expected of them (Gordon, 1982) . Even children who have chosen special interests in model building favor visuospatial skills, while those who favor creative writing have relatively better verbal/sequential skills . What is not valid is that the specialized abilities of these people do not necessarily imply that one hemisphere is more active than the other. The whole brain contributes to the performance of tasks. The implication is that some people are more efficient in performing specialized tasks associated with one hemisphere than the other. Accordingly, the concern of this study was not where in the brain a task is performed but, rather, how well performance on a specialized task is predictive of job success. If the specialized tasks are chosen to be the tasks that are related to special processing of the right or left hemisphere, then we have achieved a link from the rather nebulous concept of job duties and job performance to clearer and more valid notions of cognitive function of the human brain. The results have given an initial "green light" that such a link may be made, but we must proceed with caution until further confirmation is forthcoming. Ae^€iiit P{
RATING SCALE

JOB ELEMENTS
(1) List below the job elements required to perform the specific job listed above. Be as specific as possible.
(2) Rate each job element according to its importance to the total job using the Rating Scale to the right. 
